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RI]VFRUHV(DFKGDWDSRLQW\WFRUUHVSRQGLQJWRWLPHWW
IURP WRQZDVDGGHG WR WKHSUHFHGLQJGDWDSRLQW$
FRQVWDQW GHYLDWLRQ IURP WKH PHDQ RI WKH WLPH VHULHV
VKRZVDFRQVWDQW VORSHRQ WKHFKDUWDQG LQWHUSUHWDWLRQ
LVEDVHGRQWKHVORSHRIWKHOLQH3HUVLVWHQWFKDQJHVIURP
WKHPHDQRIWKHWLPHVHULHVFDXVHDSHUVLVWHQWFKDQJHRI
WKH VORSH 7KH FXPXODWLYH VXP DOORZV GHWHFWLQJ LQ D
VLPSOHZD\WKHWLPLQJRIFKDQJHVDQGKRPRJHQHRXVSH
ULRGVLQDWLPHVHULHV
7KH HIIHFW VL]H RI WHPSHUDWXUH WUHDWPHQW RQ WKH JH
ODWLQRXVFDUQLYRUHSRSXODWLRQZDVLQYHVWLJDWHGIRU
DQGIRUHDFKWHPSHUDWXUHUHJLPHLGHQWLILHG3HUVRQ
SURGXFWPRPHQWFRUUHODWLRQVDVZHOODV WKHSUREDELOLW\
GHQVLW\GLVWULEXWLRQRIFRUUHODWLRQFRHIILFLHQWVDIWHUERRW
VWUDSUHVDPSOLQJZHUHFRPSXWHG7KHDQDO\VLV LQYROYHG
D UDQGRP SDLUZLVH VDPSOLQJ ZLWK UHSODFHPHQW ZKHUH
HDFK WLPHVHULHVZDVUHVDPSOHG WLPHV7KHQXP
EHU RI HOHPHQWV LQ HDFK ERRWVWUDS VDPSOH HTXDOV WKH
QXPEHU RI HOHPHQWV LQ WKH RULJLQDO GDWD VHW 7KH SURE
DELOLW\GHQVLW\GLVWULEXWLRQRI WKHFRUUHVSRQGLQJFRUUHOD
WLRQ FRHIILFLHQWV ZDV FRPSXWHG XVLQJ QRQSDUDPHWULF
.HUQHOVPRRWKLQJ
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)LJ/RQJWHUPYDULDELOLW\RIWKHDEXQGDQFHRIKRORSODQNWRQLFJHODWLQRXVFDUQLYRUHVSHFLHV$EXQGDQFHVDUHH[
SUHVVHGDVORJ[
6O'ROJRURàQDYDULDELOQRVWÉWHYLOàQRVWLKRORSODQNWRQVNLKËHODWLQR]QLKPHVRMHGLKYUVWÈWHYLOàQRVWMHL]UDËHQDNRW
ORJ[
7KHG\QDPLFVRIJHODWLQRXVFDUQLYRUHRXWEUHDNVZDV
DVVHVVHGE\PHDQVRISHDNWRSHDNSORWV 5LQDOGLHWDO
7KHPHWKRGFRQVLVWV LQ H[WUDFWLQJ IURP WKH WLPH
VHULHV\ VLJQLILFDQWSHDNV LHRXWEUHDNV VD\\L L 
QDQGSORW WKHPRQHDJDLQVW WKHSUHYLRXVRQH
WKXVREWDLQLQJDVHWRISRLQWV\L\L7KHSRLQWV LQWKH
SHDNWRSHDNSORW333OLHRQDFORVHGUHJXODUFXUYHWKH
VOLFHRIDWRUXVZKHQWKHG\QDPLFVRIWKHSKHQRPHQRQ
LVTXDVLSHULRGLFDQGOLHURXJKO\RQDFXUYHZKHQWKHDW
WUDFWRULVDORZGLPHQVLRQDOVWUDQJHDWWUDFWRU
5(68/76$1'',6&866,21
7KH LQWHUDQQXDO YDULDELOLW\ RI WKH JHODWLQRXV FDUQL
YRUH FRPPXQLW\ GLVSOD\V D KLJK LQWHUPLWWHQF\ DQG WZR
GRPHVKDSHGSHULRGVEHIRUH DQG DIWHU WKH HDUO\ V
)LJ  +LJK DEXQGDQFHV SHDNV LQGLFDWLQJ RXWEUHDNV
ZHUH UHFRUGHG WKURXJKRXW WKH LQYHVWLJDWHG\HDUV+RZ
HYHUEHIRUHWKHHDUO\VDKLJKHUQXPEHURIHYHQWV
ZLWK ORZ RU QXOO DEXQGDQFHV ZHUH REVHUYHG ZKHUHDV
DIWHU WKH HDUO\ V SHUPDQHQWO\ KLJK YDOXHV FKDUDF
WHUL]HG WKH JHODWLQRXV FDUQLYRUH DEXQGDQFH DQG WKH
QXPEHURIHYHQWVZLWKORZRUQXOODEXQGDQFHVZDVVLJ
QLILFDQWO\UHGXFHG
7KHLQWHUDQQXDOYDULDELOLW\RIWKHWHPSHUDWXUHGLIIHU
HQFH EHWZHHQ ZLQWHU -)0 DQG VXPPHU -$6 LQ WKH
QRUWKHUQ 0HGLWHUUDQHDQ RYHU WKH VHFRQG KDOI RI WKH
WZHQWLHWKFHQWXU\ LV VKRZQ LQ ILJXUHD9DOXHV DUH H[
SUHVVHGDVVWDQGDUGGHYLDWLRQVIURPWKHORQJWHUPPHDQ
RI WKH WLPH VHULHV 7KH YDULDELOLW\ RI WKH VLJQDO UHYHDOV
WZRPDMRU UHJLPHV RI WHPSHUDWXUH WKDWZHUH FKDUDFWHU
L]HG E\ ORZHU YDOXHV WKDQ WKH ORQJWHUP PHDQ IURP
 WR WKH ODWHVDQGKLJKHURQHV DIWHU WKHHDUO\
V $ UHPDUNDEO\ VLPLODU SDWWHUQ LV REVHUYHG LQ WKH
ZDWHUFROXPQVWUDWLILFDWLRQGXULQJ WKH\HDUV
)LJEZKLFKDOVR VKRZJHQHUDOO\ ORZ YDOXHV EHIRUH
WKH HDUO\ V DQG KLJKHU YDOXHV DIWHUZDUGV 7KH OLQN
EHWZHHQ ODUJH DQG ORFDOVFDOH WHPSHUDWXUH YDULDELOLW\
ZDV VWDWLVWLFDOO\ VLJQLILFDQW DV VKRZQ E\ WKH 3HDUVRQ¤V
FRUUHODWLRQFRHIILFLHQWDQGWKHHIIHFWLYHSUREDELOLW\DIWHU
FRUUHFWLRQ IRU WHPSRUDO DXWRFRUUHODWLRQ U    S
 7KH FXPXODWLYH VXP RI ]VFRUHV GHSLFWHG WKH
PDLQ WHPSHUDWXUHV UHJLPHV WKDW FKDUDFWHUL]HG WKH SH
ODJLF HQYLURQPHQW IRU JHODWLQRXV FDUQLYRUHV 6XFK UH
JLPHVZHUHXVHGDIWHUZDUGVDVWUHDWPHQWHIIHFW
7KH UHODWLRQVKLS EHWZHHQ YDULDWLRQV LQ WKH SRSXOD
WLRQ VL]H RI JHODWLQRXV FDUQLYRUHV DQG WHPSHUDWXUH LV
VKRZQ LQ ILJXUH D &RQVLGHULQJ WKHZKROH SHULRG WKH
3HDUVRQ¤VFRUUHODWLRQFRHIILFLHQWDQG WKHHIIHFWLYHSURE
DELOLW\DIWHUFRUUHFWLRQIRUWHPSRUDODXWRFRUUHODWLRQZHUH
U DQGS UHVSHFWLYHO\DOWKRXJKWKHSURE
DELOLW\GHQVLW\HVWLPDWLRQRI FRUUHODWLRQ FRHIILFLHQWV RE
WDLQHGDIWHUERRWVWUDSUHVDPSOLQJWLPHVUHYHDOHGD
KLJK YDULDELOLW\ LQ WKH OLQN PHDQ    VWG   
+RZHYHUDQDO\VLVRI WKHUHODWLRQVKLSGXULQJWKHUHJLPH
RIORZWHPSHUDWXUHVGRHVQRWSURYLGHVWDWLVWLFDOVXSSRUW
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)LJD,QWHUDQQXDOYDULDELOLW\RIWKHVHDVRQDOVHDVXUIDFHWHPSHUDWXUH667JUDGLHQWEHWZHHQZLQWHU-)0DQG
VXPPHU-$67KHWLPHVHULHVZDVREWDLQHGIURPPHDQGRWWHGOLQHDQGPD[LPXPFRQWLQXRXVOLQHVHDVRQDOYDO
XHV E7LPHVHULHVRI667JUDGLHQW PHDQYDOXHVDQG WKHUPDOVWUDWLILFDWLRQRI WKHZDWHUFROXPQPJUH\
OLQH7KHFXPXODWLYH]VFRUHVGLDJUDPRIWKHWLPHVHULHVLQVHWLOOXVWUDWHVWKHLQIOH[LRQSRLQWWKDWVHSDUDWHVWKHWZR
WHPSHUDWXUHUHJLPHVLQWKHQRUWKHUQ0HGLWHUUDQHDQ
6OD0HGOHWQDYDULDELOQRVWJUDGLHQWDVH]RQVNHSRYUÉLQVNHWHPSHUDWXUHPRUMD667PHG]LPR-)0LQSROHWMHP
-$6ßDVRYQLUD]SRUHGMHELOQDUHMHQQDSRGODJL VUHGQMLK àUWNDQDàUWD LQQDMYLÉMLK SROQDàUWD VH]RQVNLKYUHG
QRVWLEßDVRYQLUD]SRUHG667JUDGLHQWDVUHGQMDYUHGQRVWLQWHUPDOQHVWUDWLILNDFLMHYRGQHJDVWROSDPVLYD
àUWD.XPXODWLYQLGLDJUDPàDVRYQHJDUD]SRUHGDYORËHQLJUDISULND]XMHSUHYRMNLORàXMHGYDWHPSHUDWXUQDUHËLPD
YVHYHUQHP6UHGR]HPOMX
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7DE5HODWLYHDEXQGDQFHRIJHODWLQRXVFDUQLYRUHVSH
FLHV LQ WKH WKHUPDO UHJLPHV LQYHVWLJDWHG7KHVWUXFWXUH
OHGE\WKHVSHFLHVFRQWULEXWLRQWRWKH WRWDODEXQGDQFH
LVVLPLODULQWKHWZRSHULRGVZLWK/WHWUDSK\OODDQG5
YHODWXPDVWKHGRPLQDQWVSHFLHVLQWKHWZRSHULRGV
7DE  5HODWLYQD ÉWHYLOàQRVW ËHODWLQR]QLK PHVRMHGLK
YUVWYREUDYQDYDQLKWHPSHUDWXUQLKUHËLPLK6WUXNWXUDV
SULVSHYNRPYUVWHNSROQLÉWHYLOàQRVWLMHSRGREQDYREHK
REGREMLK ] YUVWDPD / WHWUDSK\OOD LQ 5 YHODWXP NRW
GRPLQDQWQLPDYUVWDPDYREHKREGREMLK
3HULRG

3HULRG

5KRSDORQHPDYHODWXP  
/LULRSHWHWUDSK\OOD  
6ROPXQGHOODELWHQWDFXODWD  
&KHORSK\HVDSSHQGLFXODWD  
$E\ORSVLVWHWUDJRQD  
WKDW YDULDWLRQV LQ SRSXODWLRQ VL]H RI JHODWLQRXV FDUQL
YRUHV DUH UHODWHG WR WHPSHUDWXUH DV LOOXVWUDWHG E\ WKH
SUREDELOLW\GHQVLW\HVWLPDWLRQRIFRUUHODWLRQVFRHIILFLHQWV
)LJDPHDQ VWG ,QFRQWUDVWGXULQJWKH
KLJK WHPSHUDWXUH UHJLPH WKH OLQN ZDV VLJQLILFDQWO\ HQ
KDQFHG DQG WKH SRSXODWLRQ VL]H FKDQJHV ZHUH FORVHO\
FRXSOHGWRWHPSHUDWXUHYDULDWLRQV)LJDPHDQ 
VWG 7KHVHUHVXOWVVXJJHVWWKDWWKHUHODWLRQVKLSRI
JHODWLQRXVFDUQLYRUHVZLWK WHPSHUDWXUHHYROYHV DFFRUG
LQJ WR WKH VWUHQJWK RI FOLPDWH VLJQDO ,W LV ZRUWK QRWLQJ
WKDW WKH VWUXFWXUH OHGE\ WKH VSHFLHVFRQWULEXWLRQ WR WKH
WRWDODEXQGDQFHLVVLPLODULQWKHWZRSHULRGVZLWK/WHW
UDSK\OODDQG5YHODWXPDV WKHGRPLQDQWVSHFLHV LQ WKH
WZRSHULRGV7DE
)LJ  D 3UREDELOLW\ GHQVLW\ HVWLPDWLRQ RI WKH
FRUUHODWLRQFRHIILFLHQWVEHWZHHQWHPSHUDWXUHDQG
WKHSRSXODWLRQ VL]HRI JHODWLQRXV FDUQLYRUHV 7KH
GHQVLW\GLVWULEXWLRQZDVREWDLQHGE\ERRWVWUDSUH
VDPSOLQJWLPHV LQWKHZKROHVWXG\SHULRG
GRWWHG OLQHDQGLQWKH WZRWHPSHUDWXUHUHJLPHV
FRUUHVSRQGLQJ WR WKH\HDUV ORZWHP
SHUDWXUH RSHQ V\PEROV DQG  KLJK
WHPSHUDWXUH ILOOHG V\PEROV E /RQJ WHUP G\
QDPLFV RI JHODWLQRXV FDUQLYRUHV RXWEUHDNV LOOXV
WUDWHGE\WKHSHDNWRSHDNSORW;L;LZKHUH;L
GHQRWHVDVLJQLILFDQWSHDNRIDEXQGDQFHHJRXW
EUHDNDWWLPHWDQG;LWKHQH[WVLJQLILFDQWSHDN
DW WLPH W 7KH GDUN FLUFOH LOOXVWUDWHV WKH RXW
EUHDN G\QDPLFV XQGHU WKH ORZ WHPSHUDWXUH UH
JLPH ZKHUHDV WKH HOOLSVRLG SRLQWV RXW WKH QHZ
RXWEUHDN G\QDPLFV XQGHU WKH KLJK WHPSHUDWXUH
UHJLPH
6OD2FHQDJRVWRWHYHUMHWQRVWLNRUHODFLMVNHJD
NRHILFLHQWDPHGWHPSHUDWXURLQYHOLNRVWMRSRSXOD
FLMH ËHODWLQR]QLKPHVRMHGRY 3RGDWNL ]D GLVWULEX
FLMR JRVWRWH VR ELOL SULGREOMHQL ] ERRWVWUDS
Y]RUàHQMHP ] YUDàDQMHP NUDW WHNRP FH
ORWQH UD]LVNDYH àUWNDQD àUWD LQ Y GYHK WHP
SHUDWXUQLKUHËLPLKYOHWLKQL]NDWHP
SHUDWXUD NYDGUDWL LQ  YLVRND WHP
SHUDWXUH SROQL NURJFL E'ROJRURàQD GLQDPLND
PDVRYQHJD SRMDYOMDQMD ËHODWLQR]QLK PHVRMHGRY
SULND]DQD ] JUDIRP YUKRY ;L ;L NMHU ;L
R]QDàXMH L]UD]LW YUKÉWHYLOàQRVWL QSU L]EUXKPD
VRYQHJD SRMDYOMDQMD RE àDVX W LQ ;L QDVOHGQML
L]UD]LW YUK RE àDVX W 7HPQHMÉL NURJ SULND]XMH
GLQDPLNR PDVRYQHJD SRMDYOMDQMD Y QL]NHP WHP
SHUDWXUQHP UHËLPX PHGWHP NR HOLSVD SULNDËH
QRYR GLQDPLNRPDVRYQHJD SRMDYOMDQMD Y YLVRNHP
WHPSHUDWXUQHPUHËLPX
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$OWKRXJK QR VLJQLILFDQW FKDQJHV ZHUH REVHUYHG LQ
WKH FRQWULEXWLRQ RI VSHFLHV WR WKH WRWDO DEXQGDQFH RI
JHODWLQRXV FDUQLYRUH SRSXODWLRQ WKH SHDNWRSHDN SORW
XQYHLOV FRQWUDVWLQJ G\QDPLFV GHSHQGLQJ RQ WKH WHP
SHUDWXUH UHJLPH )LJ E 7KH ORZ WHPSHUDWXUH UHJLPH
VKRZHGERRPF\FOHV WKDWZHUHURXJKO\GHVFULEHGE\D
FLUFOHRIORZGLDPHWHU&RQYHUVHO\WKHORQJH[SRVXUHWR
KLJK WHPSHUDWXUH DQG WR WKH FRQFRPLWDQW DVVRFLDWHG
ZDWHU FROXPQ FKDQJHV LH KLJK VWUDWLILFDWLRQ DOORZHG
WKH VLJQLILFDQW FKDQJH LQ ERRP F\FOHV &\FOHV ZHUH
URXJKO\ GHVFULEHG E\ DQ HOOLSVRLG ZKLFK GLPHQVLRQV
ZHUH IROG KLJKHU WKDQ WKH F\FOHV QRWLFHG GXULQJ WKH
ORZWHPSHUDWXUHUHJLPH
%HVLGH WKH GLUHFW HIIHFW WKDW WHPSHUDWXUH FKDQJHV
PD\KDYHRQWKHSRSXODWLRQG\QDPLFVRIJHODWLQRXVFDU
QLYRUHV WKHREVHUYHGFKDQJHVDUHOLNHO\ UHODWHG WRFRQ
FRPLWDQW HIIHFWVRI FOLPDWH IRUFLQJRQ WKH SHODJLF HQYL
URQPHQW RI WKH ZHVWHUQ 0HGLWHUUDQHDQ 0HQDUG HW DO
)RU LQVWDQFH*RPH]	*RUVN\  LGHQWLILHG
PRGLILFDWLRQV LQ WKH ZHVWHUQ 0HGLWHUUDQHDQ UHODWHG WR
KLJK WHPSHUDWXUHV DQG KLJK DWPRVSKHULF SUHVVXUH WKDW
DIIHFWHG FKDQJHV DW WKH ERWWRP RI WKH IRRGZHE LH D
IODJHOODWHGRPLQDQFHRQWKHPLFURSODQNWRQFRPPXQLW\
7KHKLJKWHPSHUDWXUHUHJLPHZDVUHODWHGWRSHUVLVWHQWO\
KLJK YDOXHV RI WKH 1RUWK $WODQWLF 2VFLOODWLRQ 1$2
SDUWLFXODUO\WRWKHORQJHVWDQGKLJKHUSRVLWLYHSKDVHRYHU
WKH WZHQWLHWK FHQWXU\ 7KH JHQHUDOO\ ZDUP DQG VWDEOH
ZDWHU FROXPQ DVVRFLDWHG ZLWK KLJK WHPSHUDWXUHV DIWHU
WKH V KDV SURYLGHG VXLWDEOH HQYLURQPHQWDO FRQGL
WLRQV IRU WKH GHYHORSPHQW RI JHODWLQRXV FDUQLYRUH RXW
EUHDNV 0ROLQHURHWDODQGVXEVWDQWLDOO\DOWHUHG
WKHLURXWEUHDNG\QDPLFV7KLVLVLQDFFRUGDQFHZLWKSUH
YLRXV LQYHVWLJDWLRQV LQ WKHVDPHDUHD WKDW IRXQGDSRVL
WLYHUHODWLRQVKLSEHWZHHQWKHVXUYLYDORIJHODWLQRXVFDU
QLYRUH ODUYDH DQG VWUDWLILHG ZDWHU *R\ HW DO 
%XHFKHU7KHVH UHVXOWV VXJJHVW WKDW WKH QRUWKHUQ
0HGLWHUUDQHDQ SHODJLF SRSXODWLRQV DUH SRWHQWLDOO\ YXO
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